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tion", Cold Spring Harbor Laboratory Press, (1989)^me|^$ ttTV^^So 
[0 0 5 0] 

/ 1:^ >mm.^Mmm. vt^ y tr^ >; ^my*!^ K^r>:^-■^^ wo96/4 

0934-^#BS) , 7h >^ .-}^ y - ;nf > ^ ;i/ .1^'^ V ^ - -b' (#l3Bg60-87788-f- 

) . r^^^^^^ymr^Jh^y^y^^--^ (#^^6-102028-^) . i^r<y 
[ 0 :0 5 1 ] 

tfz. y 9 y —)V'S:it^Mt LX^^uy ^ 'yTs • y f n -7 r :^fi5^<7)T 

mSj^^^^^ii. WO 00/61723tC^^$tLTV^^o 
[0 0 5 2] 

rjs ^ MiK-r -2) ^ Lx a. yi-^^-tvyr^^vur-r- ^i)^^ ^ (wo 95/2386 

4#BB) , 
[0 0 5 3] 

^ yi?>t3ov^-C^|WHiliiiffli-^ii:;i)^'Ti^e 1^^ ■^^m<0 :^ ^ y - )V^it 

miE#2 003-3056301 
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10 0 5 4] 

^T*^^^i:*lS^,LTV^.g,o ClOJ; ^ ^lysE^ LT(i. ft 

fBIIM^Jtc^1"lysE24:a^'^tf ^tL^o 
[0 0 5 5] 

lysE<7):^*@e^ij;5.m.ysEi5^' >/N°i?g(OT ^ 7 ^gfi^ij^. @e^ij#^7^rf 8 iC^i" 

o i^T^ y^se^iju^v^T. j^7Ki4^'; 5-20. 37-53. 

67-93. 146-168, 181-203> 211-232 tC;|i^-t-5)o * 
fc, 9 4 - 1 4 5 ic^g^-r^o 

[0 0 5 6] 

2|5:i|BJ# fb ti / lysEjlfE^ ^ ^ y - ^U'^'fkM :fe v> T (a^fi^ tcill 

XXii L - T;U^'^ >(7)fflfla^-x(7)^^tti ^iSB-r -2) i t ^mv>m t fvio lysE24(i 
. :i(DX d ^B^^MLysEiJ' >/N°^g;^^'J#o;w-7W^^#7t:'^v^^MS!LysE^ > 

[0 0 5 7] 

aiSE# 2003-3056301 
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19/ 



ztih <Dm:^(7) L-T< y m.<^mm9]-^(Dmti^ ^ki&Mi- ^ ^ <7)-e^ 

tL(f#tc$IJ|Ja$tL>fcv^76^ A#:6^tC(iN7k^yi>-^ l#S-6#g<7)jS7K1±^'; ■> 
i?X<7)t-«:T^^f >5>^MMLysE=^n- K-r<?,DNA;^^'WbtL-5)o J: "9 A-^^fiU 
tifi. NtK^^^^ l#a~3#S<^)j^7Kt4^'; y ^^^^-^tf^'T'^ 4#g 

o ^ifilysE24{i. C(7) j: ^ i Hg ~ 3 #g<oj^7K14^'; 7. ^-^tf^7°^ K 
4#B~6#@(7)j^7Ktt^'; ^i^^^^-^tf^y^Kt^n- K-t^^mMly 
sEO— Mr-^b^o lysE24ilf5^^H(i. 3#g<7)i^7K14^'; y i5';^S:=i- Ki"-!)^ 

■ijlL^Ofl^^^^^-^^i:, lysE24ilfE?-^2»AL/c^f-n-7^ ^yi^ • p<f-n 

^<DZti}^h. l#g~3#S«OiS7K14^'J u/^T^^^tf^T'^Kt. 4# 

[0 0 5 8] 
[0 0 5 9] 

miEitf 2003-3056301 
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[0 0 6 0] 

< 3 > L - T ^ y m^Mit 
±Ktc J; 9 L L - T < y ^^Mh^ ^6 ^ ^ y - 

[0 0 6 1] 
[0 0 6 21 

izmm-r^zt-^^x^^o y^y-;u{i. ^fz^RmmtLxm^^^m-^ii. ^ 
%'4^tco.ooi-3o%a-t-^o mmMtLxii^m.Ty^-'yM,^j:t^^^mizmn 

[0 0 6 3] 

mt d^mxim%mw^m^j: t^<7)»%^i^T. pH5~9. ?a;^2o~45 

*CtC't^#L-C^ft>tL. ii#24~120B#r^T-*l-Ti->5>o 
[0 0 6 4]" 

immm] 

tBIEilf 2003-305630 1 
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[0 0 6 5] 

(LB^^fa) 

h 'j > • h > (t-V lOg/L 

^■Sra:-^;^ (xV 7 rrtti^) 5g/L 

NaCl lOg/L 
pH7. 0 

[120t:. 20^F^S^Mm^^fofco ] . 
[0 0 6 6] 

/^'^hT:^r- 15g/L 
[120t:. 20^r^^^MM=^tf o/io ] 

[0 0 6 7] 

(SEII^%) 



K2HP04 


1.9g/L 


NaH2P04 


1.56g/L 


MgS04-7H20 


0.2g/L 


(NH 4)3804 


5g/L 


CuS04-5H20 


5//g/L 


MnS04-5H20 


25;Ug/L 


ZnS04-7H20 


23;Ug/L 


CaCl2-2H20 


72mg/L 


FeCl3-6H20 


9.7ing/L 


cacos (mMitm 


^) 30g/L 




2% (vol/vol) 


pH7.0 
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ii^MLfZo ] 
[0 0 6 8] 

K2HPO4 1.9g/L 

NaH2P04 1.56g/L 

MgS04 • 7H2O 0. 2g/L 

(NH 4)2804 5g/L 

CuS04-5H2 0 5;«g/L . 

MnS04-5H20 25;zg/L 

ZnS04-7H20 23/.g/L 

CaCl2-2H20 72mg/L 

FeCl3-6H20 9.7mg/L 

^i5'y-;i' 0.5% (vol/vol) 
pH7.0 

hT#-(T-V -7 3^^) 15g/L 

^matfzo ] 

[0 0 6 9] 

• n';cOedd:5:t/edaafET-*^n->'f[:L. :^ y ;^mmm^-V^^m.^'^ 

(1) eddS.t/eda^<*#i-'5)-7'7>^^ KpMW-EDDA<7)#|| 
[0 0 7 0] 
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oi-ViUl^T • =i';tci3V>T{iPlilfgT-t±^^n>^ff^^LT:feO (J. Bacte 
riol., 1992, Jul:174(14):4638-46) . <^^<Dt^miZX. ^fth^m% 

irh:itii^'^m-^^hZ>o -tz-e. mmiil^imW^zmmr^^ ^y°y ^ -^-^ edd 
-F imm^l 1) Rlfeda-R inm^^ 1 2) ^^ti-t, E-coH W31101*0^ 
fe^DNA^^ilM^: LPCRtcJ: ^JH^iffST-^-^tpDNAifM-^liiliitfco PCRJi. 
^MJt (^) MPyrobest DNA Polymerase 94t: l^<7)^)So^i:, 94^ 30 
t>\ 60°C 30#\ 72t: S^^^^-f^j^^Ml^^^SO-y-^ ^Mfo/co 
[0 0 7 1] 

^tz, t#fbtLfcliipsBffM-=^^JPS^*SalI2Sti^"BainHIT^^^^j¥FL> "/^X^ Kp 
MW219=^Sali;S:Z^"BamHI-e^^^j^L7'c^<7)til*tL> a:-vj^Ul:iT • 3i;jM109 

[0 0 7 2]' 

( 2 ) edd:S.t;^edaO ^ ^ n 7 ^ ^ ^ JS^flM^O^Affl 7^^ ;^ ^ KpRSeddaOl*^ 

^ ffl V > T . edd:?5. C/eda^ Affl 7° 9 ^ KpRSedda ^ tfH L o pRS (iRSFlOlOO ®^ 

^'-^"^^ ^ KpAYC32 (Chistorerdov, A.Y., Tsyganko 
V, Y.D. Plasmid, 1986, 16, 161-167) \Z^^-^ hpVlQAQ-f ^ 7. .< K (W090/046 

Zmm<kf^^^>yVy #^^3-501682-^<2^|R) J; . W\-7°7 7^ Vi3m^7 

7 \ YX^ho 
[0 0 7 3] 

. ^m^^Zii^ pRSJiiiJlT^O i 9 LT|»^ LfCo pVIC40-7°^ 7 ^ K^EcoRJ-eM 
?0L*3t>L^^^Lfcm. ±g^[iIi|Xt. y -)\^im.\zxmk^mmk. 0.8%T 
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ttm) ODNAKffM-^EASY TRAP Ver.2 (DNAHIJlX^ h . ^m^tm) =^fflv^T 
mULfZo ^«7)J:^ n|i|^L7tpVIC40y^X^ }''<r>^C^ ^ -mmm)i^. DMA Li 
gat ion Kit Ver. 2 (SM^$li) ^fflv^T gSiS^^iirfco ^ <7)iI^RJSv#?ttr J:. 
voL'JtiT • 3'; (E.coli JM109 competent cells^ ^MMn) ^ft^ti^L. 
2Qtag/L(D7. h 1/ T' h "^-f v > *#tfLBm^^:ftfet::^^ L. 37t:-e-H^fei^fiL/;o 

[0 0 7 4] 

^ic. COpRSJ:«)> tacT'n^- ^- ^^07^9 >^ ^ KpRStac trill I'^-f:^ 

m-^^mm L pRs^ ^ ^ - "k^mmm^coWLu x m^tmmt l. ^ ^ y - ;v • 

ML. *^8^n/^-y^^TODNAKff>T-^EASY TRAP Ver.2 (DNAHllX^ ^ SSjS 
ttM) ^fflv^THIilXLfCo tac7°n^-^-fIit^. pRK223-3-7°9 ^ K 

{^mm^^ 9 -> Pharmaciattm) L. BS^iJ#-^ 1 i3 J: ^/2 H:^-^^^ 

9-f-7-^fflv>-C> PCRtCj: OiiiPsLfvi (^1494t:-20#\ T ^ - 'J > ^^55^-30 
#\ #ftR)S72t:-60#<7)-9-^ i^;i/^30-9--r ^;Hf ofc) o PCRS:jSt3{iPyrobest 

DNA polymerase (^MitttM) *j$fflL/io ifipi^ tifctac^'n ^- ^ - ^-^C;- 
DNAif^i-^PCRprep (Promegatti^) ICTffl^LT^cm, ^'^./Ji-DT'^-f-e-i^itCT' 
•9-M>Lri3V^7^:$IJ|Jg^*^f^ -r^^*)EcoRI:feJ:0^"EcoT22IT'm^bL. 

^L/::f^. ±S^I1I1|XL> J-^J'y-^VMtl-CDNA^EljXL/cm. 0.8%T:^n- 
X y ;i/ T L . ^^0. ISkbpODNAIffJt ^EASY TRAP Ver . 2 * ffl v ^ T ElilX L o 
[0 0 7 5] 

±f£<7)ct d tcp^L/jpRS^^ ^-mftt/t. tac■7°^^-^-^itif>^-*^ DN 
A Ligation Kit Ver.2 (SffijfM) -^Wi^^xm^^^fz. Z.(D'-M.mK^mUX^ 
Vi'jkiT • =7'; (E.coli JM109 competent cells. SiMJIg^) ?:ff^®teJ^L> 
20mg/L<7)>; h ^'■/^•T-r v^^^#tfLB*5^:^ttlt3^^t> 37t:-e— B^feil^iaLfCo 
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755^|SID|nJ§ii^oT\/>'5> ^O^, pRStac^ LT^^L/io pRStacT'^:^^ K(ipR 
[0 0 7 6] 

^v>T. ±fB<7)pRStac*. Sse8387I (SMitS^) iSitfSapI (-^--T^i/^ 

yv^^-(:^ym±m) xmitL. y:^y-)i^ - ^^u:i-.)UAmm^mK.xm.^L 

o >ki^. (1) T'«^L7tpMW-EDDA^$IJRg^SSali:S.0''BamHI-ermbL. -7 0.^ 

-e^liL. *tj2.9kbp(7)DNA»fM-^II|l|XLfjo 
[0 0 7 7] 

±f50 J: 9 tcM^ L fjpRStac--? ^J' 3^ - M jbtJ t . edd;^ O'edaSfSi^flitlffM" ^ 
. DNA Ligation Kit Ver.2 ^fflv^T51$S ^ iir^^o - <7)il^SEt>v#?t 

TJ:-Vi'JHT • (E.coli JM109 competent cells> iSrSjgi^) ^MM^^ 

/Co *3^^:^±t^mmL/i3n^-^20mg/L<7)X h ]yy'h-r^ v>^^tfLBfl^# 
J^^felc^ttL. 37lC-e8B#r«MJt«LfCo T;V:^ U -SDS>StCT^J^««-'b ^ 
KDNA^rlfith L. ^JI^R^^'ecom'fb^ J; c;^'m^ge^ij<^i^t^tc J: ItiiS^ii 
MXT. gfi^t-r^V^;^^ K?rt#/Co C<^-/^X^ K^pRSedda^^^SL/Zo p 
RSedda{±. tac^'n^- ^ -(7)|E^:^fp]tc^^ LT. edd;S.LKedaatfK^co$E^;^fn] 

[0 0 7 8] 

ffiiiE#2 00 3 -3056301 
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^ Kio J: m)DPSi^^ ^ 3 - Ki- ^ #itfE^ ^ l^ifif ^^t :6^'nlH^-e^) ^pBBR-1 
ysEdapA X ^ K ^ L fZo 
[0 0 7 91 
(1) pRSlysEO^H 

[0 0 8 0] 

±Ifi(7) j: 9 tiLTtffzpRStac^. Sse8387I (SMit^) ^ J: J/Sapl (^^-^ 

^V^t^tlTDNA^IllJRf^. O.S%T:^^u~^y)VX^m.L. ltJ9. OkbpODANBIfM- ^ EI 
[0 0 8 1] 

^ tz. y V tiV^'^ T-V'^/A - 7^b7T-^>i5^A2256* (ATCC13869) 
J: «9ttmL7t:^'fe#:^i»Mi: LT. Se^iJ#^ 5 is J: 6 11^-^-7°^ -7- ^Mv^ 
/iPCR-& (^1494r-20#. U i>*55lC-30#. #ftMJS72t:-90#) tcj;i9 

lysEitfST-8ffM-^lii|iSt7to PCRS:jSt::(i> Pyrobest DNA polymerase (SMittt 

Sm-e;jtH^-r'i)«l^:/6^^t»7ii-o-C»/^^ge^iJ (Wyborn, N. R. , Mills, J., Willia 
mis, S. G. and Jones, C.W. , Eur. J.Biochem. , 240, 314-322(1996)) tC^MI" 
^ J: 9 t::-/^ ^-^-^r-^^^ > Lfzo tfib tLfj8ff>t*PCRprep (PromegattM) 

Tfflfi L /cit. $lJPI^l|Sse8387Ii3. X IfSaplxm^lt Lfzo "7 :n 7 - • ^ n n .i^ 

lailXL. ^iJ'y-;Wt^tCTDNA^Iili|XL. 0.8%r:^'xJ-:^y)]^xmi\lLfZo 
[0 0 8 2] 

miiE#2 0 0 3 -3 0 5 6. 3 0 1 
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Ligation Kit Ver. 2 (SSit^) ^m^^^xm^^-trzo ^(T^MBKB'MBXJ^i^ 
jn'jliT • ni; (E. coli JM109 competent cells. ^M^m) ^Mm^^L. 2 

«^^«l±tItBmLyi:=in^-^20mg/L(^;^ h l-7'hv:i' > ^'^tfLB?^#:^% 

< KDNA ^ jft m t . tu o m<b^5 X m^mim <d ^zx^) mm ^ mm l 

pRSlysE^#7t: (El 1 ) o pRSlysEti. tac-7°n^- iJ' -co^^^^fpjtz^ LT 
[0 0 8 3] 

(2) ^^n-j^- •7 7.ffi*fflM^<7)pRSlysE<7)2»A 

±lfiOJ; 9 t^LT#^tt;^zpRSlysE^. o.l^^' h n.-jf ^-'> a (Canadian 
Journal of Microbiology, 43. 197 (1997)) J: ^ -^n "7 ^ • h 
n7T>5.ASH* (NCIMB10515) t^^Atfzo *j-BS^tr. pRS^pRSlysE^ 

IWI^it; LrASmtC2»AL7t:o l^mtLxm^^fzpRS'ClXljugmM^ 
fz i9 mi^^ CO n n ^ - 5: # L TpRS lysEt? (± O n n - - L 
'^h^taii-^fz^ 

( 2 ) ^ n -7 ^ ^ >?>^fjg®'\<7)pRSlysE<7)#A 

[0 0 8 4] 

pRSlysE^^^#A^tt/t ^St>tL^SK«Ejfe^*J: 19 ^ K^WtB LTJt^^Se 

■^iJ5:p-^:/ii: ^;?>. p-^/ii---^:-r<7)-7'^X ^ Klcfev^T. lysE^n- Ki^^^^ 

nc^^^tLTv^^lysEti, v>-rtL^, mMti3^^t>ixX\^>^^ti)^^x.hfi 

fZo 

[0 0 8 5] 

1>X±,(DX^K. ^:R<7)lysEitfK^^^m-r'i>pRSlysE<^^^n7^ • 
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[0 0 8 61 

5 Omg/L<7)X h V7°h-7-r ->>=^^tfSEIiyUr- h tI^f9jAtf\ 3 7°CKr 1 
^#LfcCO^, :^Ab^MI-Jl0cm2<^M#:^^^|; ^oT 5 Omg/L<^>^ h 

(i {$ ^ <i:'# ^ tL ^ o T^c o 
[0 0 8 71 

(3) j<^oy ^ y^mmmxL--') i^ymthm^^^^-tMi^'f-'^M^^' 

[0 0 8 81 

uy^9:^ mmm ^xmrn-t ^ mmmiysEmm^ * mmr ^^t -b^x- # tz^ 

[0 0 8 91 

:iO'^MMlysEilf5^^^1ysE24^<5T-i:^^ LTtio lysE243tf5^ <7)Jt^*@£^iJ ^ 
Z (O^MM lysESfST- ^ lysE24*f5T- L lysE24miT:^<DtMmm ^ 

m^Lfztzh, zcD^mi. r < ymmm^^m^^mmxii^j: < . iysE(Dmm 

fZo 
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[0 0 9 0] 

T^y mMm'^. e5^!j#-t 7 RX/ S tC^-to lysE24-e(±. K^iJ#-^ 7 <7)355fi(7)G 

5 K ?:pRSlysE24 1 L /io 
[0 0 9 1 1 

lysE24<7)J^»ee?iJ^;^^L/ilS*^@E^'J#-^9 tC^-to tmt LTS^^MOly 
sE<7)J^*B£^!j^ge^iJ#-^7 Ic^L/io lysE24T'ti. SB^iJ^-^- 7 OSSSfiOG {^T 
->) <7)^fctCT C^^^) 75^'#A^tL-Cv^fCo >l<7)lysE24^#0 7'7X ^ K^p 
RSlysE24i:^^L/i (HI 1 ) o 
[0 0 9 2] 

pRSlysE24t?^KlEj^^n7tE.coli JM109^(iAJ13830^^^ ^ tL. 1^1*{i2001 

-^FERM P-18369i: LT^K^tL, ¥^1 4^5^13 B\zy'V^7. YM^^K^^ 

< mm^w^mm^ii. ferm B?-804o<D^Btw^<Di>fxmt^fix\^^^o 

$ C <!: ct ^ <!:#^ tL/::o 
[0 0 9 3] 

(4) dapA*Jitf5^^#0 7'9;^^ KpRS(iapA<7)«^ 
* ^tt ^ V t: K n V E° =r >'m'&^^^ ^ =r - Kl" ^ itfSi^ (dapA*) ^J#o 
[0 0 9 4] 

pRStac ^ Sse8387I i3 X ZHbal xmitL. "7 y - ;v • n n ;i/ A v§?i^ ^ x. 
-^i^itm 13 TDNA^ 011X1^, 0.8%T:^'n->;>^';i.-e:^g|L. ^tj9kbpODNAaffM- ^ HI 

tBIiEtf 2003-3056301 
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[0 0 9 5] 

d2iipA*m^=f-m)n (± > m ^ tf (7)-fy:z.^ KRSFD80 (W090/16042-t # 

BS) t LT. S£?iJ#-^ 3i3XZ/4 iZT^-t^v 4 ■r~^m^^fz?CRm (m±94 

V-20^\ T--'; >i>*55t:-30#. #S-RlS721C-60t» J: I) l^ipg t/io PCRK 
ft4C(±. Pyrobest DNA polymerase (^SitttM) ^mmLfZo nhtifzdapk*m 
Jt=^PCRprep (Promegatt^) KXm^L fz^k. mmmmSseS3871id XmbalX-TM 

lS?^^at'L^:0^^L/im. -hS^iailXL. J^^y-^l/itmtCTDNA^HlJlXL, 0.8% 
T:^'n->?.>^;i/-e55^g|f^, *tJO. IkbpODNAifH-^HIiRLTto 

[0 0 9 6] " ' 

±IEC0 J: ^ tcMM L /cpRStac^ ^ 9 ~mim t . dapA*atfr^lIJt8ff>T- ^ . DNA 

Ligation Kit Ver. 2 (^MitM) im^^X^m^^fZo ^(Om^UJBmWLX:^ 
vj^V liT • rii; (E.coli JM109 competent cells> :^:M3ia) *ff^®$Kj^L. 
20mg/L<7)>^ M^y h -r^ V > ^^-^tfLBS^^^tc^^ L. 37t:-e— Bfe^^^U Lt^Io 
*^*&:^± \Z mil t Tt: 3 n - ^ , 20mg/L<7)>J> h 1/ 7° b -e v > ^ tf LBm^$:^ 

KDNA^jsmt. mmmmx<r>mi\Lii^xfm.mun<D^'m.\:.ii^m^^mm 

LT. pRSdapA7°^>^ < K^t#/Co pRSdapA7°^;^ ^ K(i. tac-7°n^- ^ -(7)|g 
¥:^lRltC*v|-LT. dapA*ilfe^<7)$E¥:^[p];6^^|WIi:(p]§ll^^ J; 9 tcBES^tLTV^ 

-i) o 

( 5 ) lysE24S. C/dapA* ^ #o y 7 >^ ^ K <7)«^ 

lysE24<i;dapA*<7)a<^'^^iJ:?ij':^^fFfffi-t^7t:a6tc, pRSlysE-7°^;^ 5 KtidapA 

*m.mi'^nxLfz-y^7.^Y^. m2[Z7r^Lfz-^mxmmLfzo (3) :^-ej^ 

SgLfjpRSlysE24^^JPI^^SapIT-ri^bL. DNA Blunting Kit (SMii1±^) 13 
T^l^^r^rt'fb Lf^o t /i^ Hfr:ST*«^ 1 7tpRSdapA=^$lJ|5a^*EcoRIi3 X. CfSapI 
T-M'fbL. 0.8%T*'n-^y;m j; 0 *t/lkbpOtac-7°n^- ^ J; LKdapA*fIit 
^^tfifM-^^S^^L. |5l®fM-^EASY TRAP Ver2(^Mit$^)t::-C[lIl|XLfCo -<50if 
>T-=Srfrfai:|l|;|tll¥fi-<bL. HufEOpRSlysE24(7)M'fb!^tDNA Ligation Kit Ver2 

tblE# 2003-3056301 
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[0 0 9 7]' 

±lS<7)iilSSfD^?^-ej^Vi'; • 3'; (E.coH JM109 competent cells. 

^ijco^^tlj; l9ltji^?iiiSLT. pRSlysEdapA^^y^^ K^^ffco ^<7)-7'^X^ 

^ o 

[0 0 9 8] 

pRSlysEdapA^^;^ ^ K-Cf^KIS^^ tL/::E. col i JM109*(iAJ13832<h^i& $ 

. isi^{i2ooi^6^4Bt^. Mmmm^m^pjx s^n^m^st-ty 

^ - t3^it#-^FERM P-18371^ LT^It^tL, 4^5>g 1 3 Btrry^^?. 

h t^^cf < SI^^K $ tL, PERM BP-8042co$K#-i-<7) ^ t tr^K $ 

[0 0 9 9] 

( 6 ) pRS^ ^^-t bTh^^ X ^ KpBBR-lysEdapA<7)1t^ 

pRSlysEdapA/^^fbpBBR-lysEdapA^ft^ L/Co 
pBBRlT"^;^ ^ Vlt^^uy ^ • ^ h n "7 r^^ASl^ff -e?IMoTHg-e^> 
0 > pRS-^ iJ' - t ^Zt i^^oSmx-^^ Z t hilX\^^:h (Canadian Jo 

urnal of Microbiology, 43. 197 (1997) ; MoBiTec GmbHtt Lotzestrasse 22a 
37083 Gottingen Germany. 7 i- :=i i^W^^^±i)-hmK^m o tir\ pBBRl 

^Dramxmit^ik. y^y-}i^'^o^^^}^j^mu'^-ba^xm^L. kjb^w^ 

[0 1. 0 0] 

>kK. ( 5 ) mxm^ L7t:pRSlysEdapA7°^ >^ ^ K^EcoRIiJ X t/BgllDCTM 
U^'&'t'^^m.X^tz^^. ±«5rliiaL. J -}\^^W\z.xmk^^mk. 0.8%T 
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Lfzo 

[0101] 

Z(Dii^ iZLXWh ;h,7t:pBBRl^ ^ 9 ~m\Wi t . lysE24j5. VdapAmm^m^ 
;6-f>^^DNA»f>T-^. DNA Ligation Kit Ver.2 i^M^m) ^m^^XM^^'^ti 
o ^<7)il^KfD^?S-eJ^va: I^T • 3 'J (E.coH JM109 competent cells> S 

t:— Bfel^?aL/io *5^^:Hb_hlcaiiaL/znn^-^.20mg/L(7)>^ h P-7°h-7-f v> 

J: ^ m^^mmLX. pBBR-lysEdapA^t#/;o 
[0 10 2] 

±U<D X^\,ZLX%h tLTtpEBR-lysEdapAT"^ 5 V^^U-i^a 
(Canadian Journal of Microbiology. 43. 197 (1997)) HiO^^n^^ 
9X • ^^n h n-7 TXASl»tc#AL7to =^43. ^tfiSiiLT. pBBRl^pBBR-Iys 
EdapAt |WI;jttC LTASl*iw#A Lfvio 
< 3 >Ji> h ^- • K ^ Kn y'^i^S^'fkttH i L - «; 
[0 1 0 3] 

±K<7) J: 9 L-r# f> tv/jpBBR-lysEdapAy ^ X ^ K ^I^Jf "T ^ ^ ^ n 7 ^ ^ 
y?..^^nhn-7T :^ ASl* (ASl/pBBR-lysEdapA t B&t" - i: ^ ) 1^ ^ pRSedd 

[0104] 

nhtifz^M^^W (I^IT. rASl/PBBR-lysEdapA/pRSeddaJ t^v^^) 
iTO^^ LTpRST'^X^ K^#AL7^:^f-n-7'f ^X • p<-f-n hn-7r;^ASl 
/pBBR-lysEdapA^ (J':JIT> TASl/pEBR-lysEdapA/pRSJ ti>\y^d) t^ov^T. M 

#1^ L - T ^ 7 mmmi^ <t o'^:^«±rt ^^^t) l - t ^ y *p-^/co 

[0 10 5] 

tBIiEJIf 2003-3056301 
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[0 10 6] 

lt:^^^l tC^LfCo ASl/pBBR-lysEdapA/pRSedda-eti. t^*'^' tCiS V^TASl/p 
BBR-lysEdapVpRSiiJticLr. J: 0 i^fltJg<7) L - V v > ^i^^fe^'tc^^ edd 
:S.y'edaatf^T<7)?Mbtc =fc o T L - v >O^Mtt^^^(^± LTv^^ ^ h 

o 

[0 10 7] 

mi] 

mi 











(g/L) 




ASl/pBBR- 1 ysEdapA/pRS 


1.15 




ASl/pBBR- lysEdapA/pRSedda 


1.35 




[0 10 8] 













[0 10 9] 

^ Lt:#ibtL/jpRSedda^. J^l^^ h o ix- v a (Canadian Journal of 
Microbiology, 43. 197 (1997)) iZX^^XL/Zo =^ib\ HMtLX. pRS^I^ 
LTASmtC^A tT'zo 
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[0 110] 

# h flfz^fimUW^ (J^1.T. TASl/pRSeddaJ ti,\^^o) > i3 J: t L Tp 
RS7'^X< K^^AL/;^^n-7^ 9^ • p< -^^n h n "7 r ;^AS1* (J':JIT^ TASl 
/pRSJ tcpv^T. MfrrtL-T^ ymiSjSi3J:tf^«±-?t'^i<7)L-T 

[0 111] 

^ 50mg/L(7) T^YVy'V-r^ ^y-y^^ tr SEII 7° - h -CSTt: T 1 
Bfe^«L/if^. :^«fe^®^1jl0cm2(7)M#=^>i^^. toT. SOmg/LO ;^ 7° h 'x' 
v>=S:#ti'SEII^m:^*b(20ml)tCffiM L. 37t:CT48B#raigi: ^ L/io ^« 

L - T ^ y mitJS ^ T ^ y m^Wff-ea* 1 7t o 

[0 112] 

Jg*^^2 tc^LTto ASl/pRSedda-e{±. :^Afe'4'tci3V^TASl/pRS<!:it^ LT. • 
J: 0i^?«J^<7)L-/^-U edd;5lt/edastfeT-05MblcJ:oTL 



-/si; >c>^g 




[0 113] 




[112] 






^2 








(g/L) 


ASl/pRS 


0.01 


ASl/pRSedda 


0.20 



[0 114] 
[0 115] 
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ft 

ASl/pRSedda:5:y^'ASl/pRS^. 50mg/L<7)7. y h -7^ v > ^-^tfSEIl7°l/- h 
h -7 ^ V > ^Sr-g-tf SEII^M^^b (2ainl) t::^^ L, 37X: iz X4S^mm t o 

[0 116] 

^Wz^mS iiZT^LfZo V^-rtt<7)L-T^ y^lCov^-C^. ASl/pRSedda(iASl/p 

miiz^mii-^^\oi±Lx\^^^o 

[0 1171 



^m±.m^<7)L-r ^ ym^^m. (mg/D 

L-T<ym — 

ASl/pRS ASl/pRSedda 



L 




0 


2 


L 




9.4 


18.6 


L 




1.8 


2 


L 




35.9 


46.8 






4.5 


6.4 


L 


-r 


16.7 


37.9 


L 




10.2 


202.3 


L 


- ^ y D ^ V > 


9.5 


100.1 
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L - n -r V > 10. 8 53. 8 

L-^nv>' 8.4 9.7 

L-y ^^JV'Ty^y , 18.4 20.9 

L-V'Jy 6.4 ■ 8 

L-T)V^^y 3.6 4 



[0 118] 
[0 119] 

SEQUENCE LISTING 

<110> Aj inomoto Co. Inc. 

<120> p«^n h o-7=^fflv^/cL-r ^ y^co^iti* 

<130> P-B0247 

<140> 

<141> 2002-11-20 
<160> 14 

<170> Patent In Ver. 2.0 
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<210> 1 
<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 1 

agggaattcc ccgttctgga taatgttttt tgcgccgac 39 



<210> 2 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

cggatgcatc tagagttaac ctgcagggtg aaattgttat ccgctcacaa ttccacac 58 

<210> 3 
<2n> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 3 

tgacctgcag gtttgcacag aggatggccc atgtt 35 

<210> 4 
<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

cattctagat ccctaaactt tacagcaaac cggcat 

<210> 5 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

r 

<400> 5 

catttcctgc aggcaaagga gatgagcgta atggtgatca tggaaatctt cattacaggt 60 
ctgc 64 

<210> 6 
<211> 50 

miE#2 003-3056301 



J 

36 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 6 

gggcgagcta gaagagctcc aaaacccgcg aaaactaacc catcaacatc 50 

<210> 7 
<211> 711 
<212> DNA 

<213> Brevibacterium lactofermentum 

<220> 
<221> CDS 
<222> (1)..(711) 

<400> 7 

atg gtg ate atg gaa ate ttc att aca ggt ctg ett ttg ggg gee agt 
Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

15 10 15 

ett tta ctg tec ate gga ccg eag aat gta ctg gtg att aaa caa gga 
Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

att aag egc gaa gga etc att gcg gtt ett etc gtg tgt tta att tct 
He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

gae gtc ttt ttg ttc ate gcc.ggc ace ttg gge gtt gat ett ttg tec 



48 



96 



144 



192 
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Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

aat gcc gcg ccg ate gtg etc gat att atg cge tgg ggt ggc ate get 240 
Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

tac ctg tta tgg ttt gee- gte atg gea gcg aaa gae gee atg aca aae 288 
Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

aag gtg gaa gcg cca cag ate att gaa gaa aca gaa cca acc gtg ccc 336 
Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

gat gac acg cct ttg ggc ggt teg gcg gtg gcc act gae acg cge aac 384 
Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 

115 120 125 

egg gtg egg gtg gag gtg age gte gat aag eag egg gtt tgg gta aag 432 
Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 

130 135 140 

ccc atg ttg atg gea ate gtg etg ace tgg ttg aae eeg aat gcg tat 480 
Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

ttg gac gcg ttt gtg ttt ate ggc ggc gte ggc gcg eaa tac ggc gae 528 
Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 170 175 

acc gga egg t^ att ttc gcc get ggc gcg ttc gcg gea age ctg ate 576 
Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

tgg ttc ccg ctg gtg ggt ttc ggc gea gea gea ttg tea cge ccg ctg 624 
Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 
195 200 205 

l±itE# 2003-3056301 
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tec age ecc aag gtg tgg ege tgg ate aae gte gte gtg gea gtt gtg 672 
Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220 

atg acc gea ttg gee ate aaa etg atg ttg atg ggt tag 711 
Met Thr Ala Leu Ala lie Lys Leu Met Leu Met Gly 
225 230 235 



<210> 8 
<211> 236 
<212> PRT 

<213> Brevibacterium laetofermentum 



<400> 8 

Met Val He Met Glu lie Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

1 5 10 . 15 

Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 ,55 60 

Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 
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115 120 125 

Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 

130 135 140 

Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 170 175 

Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

Trp Phe Pro Leu Val Gly Phe Gly Ala. Ala Ala Leu Ser Arg Pro Leu 

195 200 205 

Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220 

Met Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
225 230 235 

<210> 9 
<211> 712 
<212> DNA 

r 

<213> Brevibacterium lactofermentum 

<220> 
<221> CDS 
<222> (1).. (375) 

<400> 9 

atg gtg ate atg gaa ate tte att aca ggt etg ett ttg g^ gee agt 48 
Met Val He Met Glu He Phe He Thr Gly Leu Uu Leu Gly Ala Ser 

aimE#2 003-3056301 
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1 5 10 15 

ctt ttg ctg tec ate gga eeg eag aat gta ctg gtg att aaa eaa gga 96 
Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val lie Lys Gin Gly 

20 25 30 

att aag egc gaa gga ete att geg gtt ctt etc gtg tgt tta att tct 144 
He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

.35 40 45 

gac gtc ttt ttg ttc ate gee gge ace ttg gge gtt gat ctt ttg tee 192 
Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

aat gee geg cog ate gtg etc gat att atg cgc tgg ggt gge ate get 240 
Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly lie Ala 
65 70 75 80 

tac ctg tta tgg ttt gcc gtc atg gca geg aaa gac gee atg aca aac 288 
Tyr. Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

aag gtg gaa geg cea eag ate att gaa gaa aca gaa cea ace gtg ecc 336 
Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

gat gac aeg cet ttg gge gtg ttc gge ggt gge cac tga caegegeaac 385 
Asp Asp Thr Pro Leu Gly Val Phe Gly Gly Gly His 

115 120 125 

cgggtgcggg tggaggtgag egtegataag cagegggttt gggtgaagee catgttgatg 445 
geaategtgc tgaeetggtt gaaecegaat gegtatttgg aegegtttgt gtttategge 505 
ggcgteggcg egeaataegg egaeacegga eggtggattt tegeegetgg egcgttegeg 565 
gcaagcctga tctggttcec gctggtgggt ttcggcgcag cagcattgtc acgcccgctg 625 
tccageeeca.aggtgtggeg ctggateaae gtegtegtgg eagttgtgat gaecgcattg 685 
gecateaaac tgatgttgat gggttag 712 
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<210> 10 
<211> 124 
<212> PRT 

<213> Brevibacferium lactofermentum 
<400> 10 

Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

15 10 15 

Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

Asp Asp Thr Pro Leu Gly Val Phe Gly Gly Gly His 
115 120 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 



aiiiE# 2003-3056301 
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^-v: 45/ 



<400> 11 

cccccgggat ttccttcctc cggtctgctt 30 

<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

taaagcttgg tcagggcgtt ggcggtggcg 30 

<210> 13 • . 

<211> 1197 

<212> DNA . 

<213> Escherichia coli ' 

<220> 
<221> CDS 

<222> (272).. (1153) 
<400> 13 

ccaggcgact gtcttcaata ttacagccgc aactactgac atgacgggtg atggtgttca 60 
caattccacg gcgatcggca cccaacgcag tgatcaccag ataatgtgtt gcgatgacag 120 
tgtcaaactg gttattcctt taaggggtga gttgttctta aggaaagcat aaaaaaaaca 180 

tBiiE#2 003-3056301 
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• 

tgcatacaac aatcagaacg gttctgtctg cttgctttta atgccatacc aaacgtacca 240 
ttgagacact tgtttgcaca gaggatggcc c atg ttc acg gga agt att gtc 292 

Met Phe Thr Gly Ser He Val 
1 5 

gcg att gtt act ccg atg gat gaa aaa ggt aat gtc tgt egg get age 340 
Ala He Val Thr Pro Met Asp Glu Lys Gly Asn Val Cys Arg Ala Ser 

10 15 20 

ttg aaa aaa ctg att gat tat cat gtc gcc age ggt act teg gcg ate 388 
Leu Lys Lys Leu He Asp Tyr His Val Ala Ser Gly Thr Ser Ala He 

25 30 35 

gtt tct gtt ggc ace act ggc gag tec get ace tta aat cat gae gaa 436 
Val Ser Val Gly Thr Thr Gly Glu Ser Ala Thr Leu Asn His Asp Glu 
40 45 50 55 

cat get gat gtg gtg atg atg acg ctg gat ctg get gat ggg cgc att 484 
His Ala Asp Val Val Met Met Thr Leu Asp Leu Ala Asp Gly Arg He 

60 65 70 

eeg gta att gee ggg ace ggc get aae get act gcg gaa gee att age 532 
Pro Val He Ala Gly Thr Gly Ala Asn Ala Thr Ala Glu Ala He Ser 

75 80 85 

ctg aeg cag cgc ttc aat gae agt ggt ate gtc ggc tgc ctg acg gta 580 
Leu Thr Gin Arg Phe Asn Asp Ser Gly He Val Gly Cys Leu Thr Val 

90 95 100 

ace cet tac tac aat egt ccg teg caa gaa ggt ttg tat cag eat ttc 628 
Thr Pro Tyr Tyr Asn Arg Pro Ser Gin Glu Gly Leu Tyr Gin His Phe 

105 110 115 

aaa gcc ate get gag cat act gae ctg ccg caa att ctg tat aat gtg 676 
Lys Ala He Ala Glu His Thr Asp Leu Pro Gin He Leu Tyr Asn Val 
120 125 130 135 

eeg tec egt act ggc tgc gat ctg etc ccg gaa acg gtg ggc egt ctg 724 
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#SI 2 0 0 2 -3 3 6 3 4 6 ^- v : 47/ 

Pro Ser Arg Thr Gly Cys Asp Leu Leu Pro Glu Thr Val Gly Arg Leu 

140 145 150 

gcg aaa gta aaa aat att ate gga ate aaa gag gca aca ggg aac tta 772 
Ala Lys Val Lys Asn He He Gly He Lys Glu Ala Thr Gly Asn Leu 

155 160 165 

acg cgt gta aac cag ate aaa gag ctg gtt tea gat gat ttt gtt etg 820 
Thr Arg Val Asn Gin He Lys Glu Leu Val Ser Asp Asp Phe Val Leu 

170 175 180 

ctg age gge gat gat gcg age geg ctg gae ttc atg caa ttg gge ggt 868 
Leu Ser Gly Asp Asp Ala Ser Ala Leu Asp Phe Met Gin Leu Gly Gly 

185 190 195 

eat ggg gtt att tee gtt acg act aac gte gca gcg cgt gat atg gee 916 
His Gly Val He Ser Val Thr Thr Asn Val Ala Ala Arg Asp Met Ala 
200 205 210 215 

cag atg tgc aaa ctg gca gca gaa gaa cat ttt gcc gag gca cgc gtt 964 
Gin Met Cys Lys Leu Ala Ala Glu Glu His Phe Ala Glu Ala Arg Val 

220 225 230 

att aat cag cgt ctg atg eca tta cac aac aaa eta ttt gte gaa cec 1012 
He Asn Gin Arg Leu Met Pro Leu His Asn Lys Leu Phe Val Glu Pro 

235 240 245 

aat eca ate ccg gtg aaa tgg gca tgt aag gaa etg ggt ctt gtg gcg 1060 
Asn Pro He Pro Val Lys Trp Ala Cys Lys Glu Leu Gly Leu Val Ala 

250 255 260 

ace gat acg ctg cgc etg eca atg aca eca ate ace gae agt ggt cgt 1108 
Thr Asp Thr Leu Arg Leu Pro Met Thr Pro He Thr Asp Ser Gly Arg • 

265 270 275 

gag acg gte aga gcg gcg ctt aag cat gcc ggt ttg ctg taa agt 1153 
Glu Thr Val Arg Ala Ala Leu Lys His Ala Gly Leu Leu Ser 
280 285 290 
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ttagggagat ttgatggctt actctgttca aaagtcgcgc ctgg 
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1197 



<210> 14 
<211> 292 
<212> PRT 

<213> Escherichia coli 
<400> 14 

Met Phe Thr Gly Ser lie Val Ala He Val Thr Pro Met Asp Glu Lys 

15 10 15 

Gly Asn Val Cys Arg Ala Ser Leu Lys Lys Leu He Asp Tyr His Val 
20 25 30 . 

Ala Ser Gly Thr Ser Ala He Val Ser Val Gly Thr Thr Gly Glu Ser 

35 40 45 

Ala Thr Leu Asn His Asp Glu His Ala Asp Val Val Met Met Thr Leu 

50 55 60 

Asp Leu Ala Asp Gly Arg He Pro Val He Ala Gly Thr Gly Ala Asn 
65 70 75 80 

Ala Thr Ala Glu Ala He Ser Leu Thr Gin Arg Phe Asn Asp Ser Gly 

85 90 95 

He Val Gly Cys Leu Thr Val Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 

100 105 110 

Glu Gly Leu Tyr Gin His Phe Lys Ala He Ala Glu His Thr Asp Leu 

115 120 125 

Pro Gin He Leu Tyr Asn Val Pro Ser Arg Thr Gly Cys Asp Leu Leu 

130 135 140 

Pro Glu Thr Val Gly Arg Leu Ala Lys Val Lys Asn He He Gly He 
145 150 155 160 

Lys Glu Ala Thr Gly Asn Leu Thr Arg Val Asn Gin He Lys Glu Leu 
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170 175 
Gly Asp Asp Ala Ser Ala Leu 

190 

Val lie Ser Val Thr Thr Asn 
205 

Cys Lys Leu Ala Ala Glu Glu 

, 220 

Gin Arg Leu Met Pro Leu His 
235 240 
He Pro Val Lys Trp Ala Cys 
250 255 
Thr Leu Arg Leu Pro Met Thr 
270 

Val Arg Ala Ala Leu Lys His 

285 



im 1 ] tac^n^ - ^ - ^n-^y'yTs^ KpRStac. :S.O'pRStaclClysEit 
fsi^Xfi lysE24stfE^:6^'}f A ^ Kfz "/^ X ^ KpRSIysE;S.y'pRSlysE24<0^^ 
•tHlo 

[0 21 lysE243lfKi^ t dapA*3tfS?-^Jf o y°y 7s \ KpRSlysEdapA(7)^#^ 
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165 

Val Ser Asp Asp Phe Val Leu Leu Ser 
180 185 
Asp Phe Met Gin Leu Gly Gly His Gly 

195 200 
Val Ala Ala Arg Asp Met Ala Gin Met 

210 215 
His Phe Ala Glu Ala Arg Val He Asn 
225 230 
Asn Lys Leu Phe Val Glu Pro Asn Pro 
245 

Lys Glu Leu Gly Leu Val Ala Thr Asp 
260 265 
Pro He Thr Asp Ser Gly Arg Glu Thr 

275 280 
Ala Gly Leu Leu 
290 
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[mi] 



0® 



Sapl 




AccI 



AccI 



Sse8387I 
EcoRI I /(PstI/EcoT22I) 



EcoR 1 EcoT22 1 
Insert tac promoter region(PCR amplified) and create Sse8387I site 




AccI AccI 

Insert lysE fragment 



Sse8387I&SapI 
cut and ligation 



pRStar. (,R ?Mhr\) 



lysE 



Sse8387I 



Sse8387I 



Sapl 
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